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The Airborne FEmission Spectrometer (ARS) is a Fourier transtform spectrometer designed for
remole sounding of the troposphere {tom an aircrait piatform. The instrument covers the 650 cm-1
to 4350 cm-1 spectral range with a resoiution of detter than 0.1 em-1. The primary focus of AES
investigations is to study the distribution oi iropospiceric ozone and the factors control ling the
formation and distribution of tropospheric ozone. i)ow’ever. having accessto a wide variety of
atmospheric constituents, the instrument 2as proven (o be useful in several remote sensing
applications. The instrument has been depioved onNASA'SDC-8,P-3Band C-1?@ aircraft,
collect ing infrared spectt a over a wide range oi targets and atmospheric conditions.

The opticalfavout of the instrument is illustrated in I1ie. 1. The spectral range of the instrument s
covered with4 channels. each optimizedior 1300 ¢in-1to 525 em- 1 interval. Dichroic reflectors
together witha cold.remotely sclectable. bandpass 1ilter define each of the four channels, The
three highest frequency channels usc photovoitaic HeCdTe linear array detectors. The lowest
In,quuu,y channeluses a photoconductive HeCid'l'e lincar may. All arrays have 4 elements with
cach clement viewing a solidangle 011 mr X8 mr. , \ildetectors arc operated at 65 K.

The Michelson interferometer employs cube corner reflectors anti a Ge L()dl(‘dKBr becam splitter.
The moving cube corner. driven with a lead screw and high torque motor, travels 15 cm about
zero path difference every 3s. Signaisare digitized over a 2sinterval nominally centered on the

ero path difference. A diode pumpui Nd: Y AG faser directed down  the center of the interferometer
optical path provides fringes usedto gencrate the interferogram sampling clock.

The detectors view the scence through the interferometer with a 2.9 f/# system. A two axis gimbaled
pointing mirror together with a 2yro-stabilized peinting control system provides image motion
compensationinsuring a stable scene wiiic intericrograms are recorded. The instrument also
includes an edge/centroid video tracking system - hat; )L"mllsthcmxuumcnl to lock onto a target in
the scene if desired. The gimbaled mirror aiso fit' ws ablackbody for radiometric calibration of the
spectrometer.
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Figure 1. Airborne Emission Spectrometer optical layout.
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Higure 2, AES spectrumrecorded over a forrested arcalromanaltitude of 6 km. This spectral
region contains contributions from CO,, 0,, N,O and 1 1,0.



The 16 detector signals are conditioned, bandpass filtered and digitized in an electronics module
mounted on the dewars. The digitized signals are collected by a PC based instrument control
systemand stored on an 8 mm tape. Data processing is done off-line. ‘I'he raw interferograms anti
engineering data arc first putinto astandard forimat to facilitate archiving. The individual
interferograms arc t hen phase corrected and transformed to spect ra using standard Fourier
transform techniques. Raw spectra arc convertedto radiances using calibration blackbody views
and a linear refationship between instrument signals and radiance.

The detector dewars, interfcrometer and pointing mirror arc mounted on a common optical bench
that isisolated from the aircraft with pneumatic shock mounts. The mounts provide excellent
vibrationisolation at {requencics above 10 Hz.

Ancxample of a spectrum in the 950 cm'' to 1200 ¢cm'' range recorded with the instrument at an
altitude of 6 km is shown in Fig 2. This region is particularly useful for measurements of
tropospheric 0zone and also contains spectral features of CO,, N,O and 1120.

The paper will describe the instrument andit’s performance, and summarize recent results of ficld
measurements.




